Abstract: Municipal solid waste generation rate is over-riding the population growth rate not only in mega-cities but also in small towns in India. Management of solid waste has emerged as challenge to the civic authorities. The present study aims at examining the different aspects of solid waste and suggests remedial measures for safe disposal of waste. The study is based on field survey. It is concluded that though the waste generation rate in the study area is only 0.27 kg/head/day yet because of financial crunch and public apathy the waste is littered on the roads and streets and unhygienically dumped in the river bed and ditches. Based on the A financial accounting for the waste management has been carried out. Based on the guidelines of CPCB, a land fill site has been identified. Finally a financial accounting for the waste management has been carried out. At present per capita expenditure on waste management is about Rs. 417/. If the proposed plan is implemented the per capita expenditure on waste management will be Rs. 635/ but the efficiency will increase manifold.
Introduction
Municipal Solid Waste (MSW) is a term usually applied to a heterogeneous collection of wastes produced in urban areas, the nature of which varies from region to region. Urban society rejects and generates solid material regularly due to rapid increase in production and consumption. The quantity of generated solid waste depends on population and people"s living standards (Grossmann et.al., 1974 , Wertz, 1976 income level (Medina, 1997 ) economic growth, consumption pattern and institutional framework. The estimated solid waste generation in India ranges from 100 g per capita per day in small towns, 300-400 g per capita in medium cities and about 500 g per capita per day in large cities (Singhal and Pandey, 2001, Siddiqui, 2012) . Municipal solid waste generation rate is over-riding the population growth rate not only in mega-cities but also in small towns in India. Municipal bodies spend approximately Rs. 500 to Rs. 1500 per ton for solid waste management and about 60 -70 per cent of this amount is spent on collection, 20 -30 per cent on transportation and less than 5 per cent on final disposal (Disha et al., 2001 ). However, as per the estimates of Kumar and Gaikwad (2004) It is only recently that the problems of waste management in developing countries are started to be seriously addressed and waste generation reduction is being considered an educational and awareness task which has to be promoted at societal level (Agamuthu and Hansen, 2007) . MSW management encompasses the functions of collection, transfer and transportation, processing & recycling, and disposal of MSW. Safe and cost-effective management of MSW is a significant environmental challenge for modern society.
The Study Area
With an area of only 2.34 sq. km, population of 29,236 and a density of 12,494 persons per square km, Jalalpur is the smallest Nagar Palika but second largest business town of Ambedkarnagar district. It has 25 wards ( Figure 1 ). The town is situated at 26°25" 00 N latitude and 80°22" 00 E longitude on the right bank of the sacred river Tons (Tamsa). The town is Muslim dominated and has a typical character. Handlooms and power looms are the only source of income for majority of the population. Jalalpur is famous for handloom products like lungi and Urdu shairy. The town has grown from a village to Notified area to Town area and currently to Nagar Palika but because of political reasons the limits remain unchanged for about more than 50 years. It has been reflected in poor revenue generation which ultimately affects the development plans.
Objectives:
The objectives of the study are: To estimate the waste generation rate for Jalalpur town To examine the waste collection methods To identify suitable landfill site To examine the financial condition of the civic body visavis waste management
Database and Methodology
In the absence of house-to-house data collection, the quantity of waste generation is assessed by indirect ways. Population, income, literacy, work force etc are the important parameters, used for the estimation of waste generation. However, most of estimations are based on per capita income.
Spatial data were obtained from Google Image, Survey of India, Topographic Sheet 63 J/13 on 1:50,000, and Nazri Naqsha. The non -spatial data is obtained from Census of India, Uttar Pradesh, 2001, containing ward wise information.
Data regarding income, solid waste generation, collection, transportation and disposal has been taken with the help of structured questionnaire. For this purpose, ward wise household sample survey has been conducted. One hundred fifty households were randomly selected.
In order to quantify waste collected at each bin, both visual (volume estimation) and weighing experiments were carried out for 10 bins in Jalalpur. An exploratory field investigation was carried out to find the type and characteristics of waste during April and September, 2011. The bins were monitored for seven days. For the identification of new disposal site constraints mapping was applied to minimize the search area. The constraints mapping was under taken for the selected locational factors as proposed by the CPCB. Table 3) .
Results and Discussion

Waste Generation
The difference between organic and inorganic waste is insignificant. Of the total waste, about 49.1 per cent is organic and the remaining 50.9 per cent is organic in nature, but on the dumping sites only inorganic materials are found as left over items ( Table 2 ). The settlement along the Urdu Bazaar Road is the core of the town and generates maximum quantity of both organic and inorganic waste. The western part consisting of Wajidpur ward is newly developed and is sparsely populated; even the inorganic waste is high because of local taxi stand and market. It is found that majority of the wards close to the river are the highest generator of inorganic waste and it is dumped in the river bed. All the inhabitants of this part have encroached upon the river (Figure 2 ). There is no bench mark or yardstick prescribed by the municipal authorities for street sweeping. Generally, the assigned road length for sweeper ranges between 250 to 1000 meters. However, in some place sweeper may be allotted an area of about 3000 sq meters or more. The Central Public and Environmental Engineering Organisation (CPHEEO) estimate that a sweeper can sweep 300 to 350 running meters in high density areas, 500 to 600 meters in medium density areas and 650 to 700 running meters in low density areas. In most of the major cities of Uttar Pradesh the average is around 200 sq. meters per sweeper.
In spite of the best ratio the roads are littered and garbage along the road side is a common site. The people are least concerned about hygiene. Average ratio is 1:617 which is in conformity with the recommendation of both CPCB and CPHEEO. The best ratio of 190.31 is recorded in Jafrabad Paschimi and the worst of 1862 in Ghasiari Tola followed by 1067.81 in Wajidpur, Jafrabad Dakshini Purvi and Wajidpur Purvi. In the remaining wards the ratio is better than recommended ratio. Again the deputation of the safai karamchari is political rather need based (Table 5 and Figure  5 ).
The town with 25 wards and about 29,000 populations has only one dust bin per ward. The fact is enough to unhide the story of waste management. The average ratio is 1:1181.44 but not too low when compared with Tanda. The best ratio of 1:644 is recorded in Paschim Taraf Uttari followed by Ganja and Neem Tal Purvi whereas the worst ratio of 1945 is in Wajidpur Purvi followed by Usman Pur Dakshini (Table 5 and Figure 6 ). In nut shell the ratio is inverse to density of the wards. Higher the population density, poor is the ratio.
In order to improve upon the existing bin-population ratio, buffer of 25 meters for every dustbin has been drawn in each town and noted the population served. The population in 25 meter radius 400 persons. On an average each urban ward has a population of 3500. Considering that 10 dustbins are put in each ward and each dust bin has to serve a population of 250, it is estimated that the number of dust bins in each ward be at least 14. This way a total of 168 dustbins are needed but currently there are only 125 dustbins. If we apply the same principle for all the wards of the Nagar Palika the results depict something alarming. For, if 125 dust bins are equally distributed over all the wards, the average per ward is only 5 and the total requirement will of 350 dust bins. In case of Jalalpur there are only 25 dust bins (one bin for each ward) for a population of 29000. It has been estimated that 73 bins are required. It means 48 additional dust bins are required.
Land use:
Jalalpur Nagar Palika has a typical character. The town particularly the core which is a mix of houses, power looms and market is densely populated and congested. Movement of vehicles during day time is rather impossible. About 77 per cent area is under settlement followed by 17.92 per cent under road (lanes and bye lanes). The remaining area is under various classes of low magnitude (Table 6 and Figure  8 ). 
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Constraints Mapping
After identifying the open land and its ownership the next step was to narrow down the area of search. Therefore constraints mapping was done. The constraint mapping is based on the locational criteria"s specified by the CPCB. Soils of the town is loamy to clayey loamy in texture with very high moisture retention and very low percolation rate. The average depth of ground water is 40 feet with seasonal and locational variation. For, it falls below 45 feet during summers and about 38 feet during rainy seasons. Buffers of specified radius were drawn around the important land use categories. All the maps are overlaid with Land use to find out the suitable site for disposal.
Identification of Land fill Site
Being too small and densely populated, it was difficult to find out open space for dumping. For the identification of landfill site Pond/lake, river and road buffers were created ( Figures 9, 10 and 11 ). Applying the procedure adopted earlier the over lay analysis reveals that land fill site can only be located in the extreme eastern part amidst the agricultural fields. The site is proposed to be located in Usmanpur Dakshini ward (ward no. 2). But this is private land and the local body will have to acquire it. Figure 12 shows the location of identified site. Only five hectare of land is sufficient for the site and at current rate it will be functional for the next eight years. The proposed disposal site in Jalalpur is amidst the agricultural field and close to the settlement. The site has a score of 630.95. It means the site is highly sensitive and needs relocation but the problem is that there is no space for disposal. Both the environment and receptor related parameters (283.75 and 167.75) are too high. Though, it is highly sensitive yet will save the river from illegal dumping, encroachment and pollution. In such a situation the site with appropriate engineering measures may be used till the limits of the Nagar Palika are redefined and some other site is 
Financial Management
The Nagar Palika is very poor as of the total annual expenditure of 2,50,00,000/ only 23 lakh is the earning in the form of taxes rest is in the form of aid from the state government. Of the total expenditure about Rs. 13, 66, 6500/ is spent on waste management. The major expenditure (Rs. 1, 34, 70,000, (53.88 per cent) is on salaries of Safai
Karamchari. Beside about 18, 24, 000/ is spent on pension.
Rest is spent on salaries of the office staff and maintenance. The per capita expenditure on waste management is about Rs. 417/. In the proposed plan the budget has been increased to 22048000/ (33.39 per cent) of which 18, 44, 1000/ (83 per cent) will be on waste management (Table 7) . This way the per capita expenditure on waste management will be Rs. 635/. It emerges from the analysis is that this level of efficiency could be achieved largely because of modest increase in the Safai Karamchari and proper route planning. The cost of SWM arrived at is, though, not exhaustive but tries to reach the closest approximation of the final cost.
Conclusions
The volume and rate of generation is low in Jalalpur. The town generates about 7.83 ton daily with an average generation rate of 0.270 kg. It is found that social, demographic and industrial structure of the city is directly related to the rate of generation and composition of solid waste. Heap of garbage and littered streets are noticed all over the city space which indicates the pathetic attitude of the local bodies as well as the common man. The deployment of sanitary staff is skewed affecting the work force efficiency. There is no co-relation between manpower deployment and quantity of waste generation, population served or area of the circle. The result is that sweeper population ratio, sweeper-road length ratio and binpopulation ratio are far below the standard norms. The spacing of dustbins is also random and largely determined by the local influence. It is important to note that there is no segregation of waste neither at source nor at destination.
Till date no official site has been identified. Based on the constraints mapping a landfill site has been identified but it is highly sensitive to environmental and receptor parameters. The sensitivity can be brought down to moderate level by adopting engineering measures. It is estimated that the proposed site in Jalalpur will require an area of only five hectare and be functional for 8 years.
Generation of waste cannot be stopped rather it will tend to rise and therefore instead of considering it as havoc efforts should be made to reduce the waste quantity and to make the best use of it. The waste hierarchy, promoted by the United Nations Conference on Environment and Development and Habitat II which upholds the fundamental principle -"prevention is better than cure" is of course a better way of waste management but a closer look at the current scenario reveals that waste needs to be treated holistically. A landfill is only an end-of-pipe solution. By dumping the waste in a landfill, the problem is only deferred, not solved. Land disposal of waste should ideally be the last option when all other efforts or options of waste disposal and minimization like recycling and reuse, treatment processes are done.
